The synthesis of six new bis-oxalamides 2-7 derived from trans-1,2-diaminocyclohexane and aliphatic amines is reported. These compounds were characterized by IR, MS and 1 H and 13 C NMR spectroscopy.
Introduction
Oxalamides are molecules that possess in their structure acidic protons and O-lone pairs which form inter-and intramolecular hydrogen bonds. Experimental and theoretical studies have demonstrated that intramolecular hydrogen bonds in oxalamides determine their geometry and conformation whereas intermolecular hydrogen bonds increase their stability. [1] [2] [3] Due to these interactions, oxalamides are applied in diverse areas such as artificial receptors for biological recognition, 4 in engineering and crystal design 5 and in organogels formation. 6 Recently, oxalamide derivatives were identified as HIV-1 inhibitors. 7 Another important application of these compounds is in coordination chemistry as ligands. 8 In this paper we report the synthesis and structural characterization by IR, MS and 1 H and 13 C NMR of six new oxalamides 2-7 derived from trans-1,2-diaminocyclohexane (Scheme 1). 
Results and Discussion

Synthesis
Synthesis of bis-oxalamides 2-7 started with the preparation of the oxalamate 1 from condensation reaction of trans-1,2-diaminocyclohexane and ethyl chlorooxoacetate in the presence of Et 3 N as catalyst, according to a procedure reported in the literature. 9 Oxalamate 1 was first prepared by Albano and co-workers from enantiopure (R,R)-and (S,S)-trans-1,2-diaminocyclohexane. 10 Spectroscopic data for oxalamate 1 determined in this study are similar to those reported by Albano, however we observed a melting point of 180-182°C which is 15 ºC higher than that reported. Condensation reaction of 1 and two equivalents of the corresponding alkylamines gave oxalamides 2-6. Under the same conditions 1 and trans-1,4-diaminocyclohexane produced the macrocycle 7. Formation of 7 requires an excess of the diamine, no product formation was observed when the reaction was performed in an equimolar ratio. Macrocycles containing the oxalyl moiety are already known. 
Mass spectra
The analysis by mass spectrometry of compounds 4 and 5 showed the molecular ion, whereas 2, 3 and 6 showed the [M+1] + peak. Additionally 2 and 3 present the [M-OH] + characteristic peak for a hydroxyl group. The molecular ion for compound 7 was not observed.
NMR analysis
The 1 H and 13 C NMR chemical shifts of compounds 1-7 are listed in Tables 1 and 2 respectively. H and 13 C NMR spectra of compounds 2-6 showed one half of the total expected signals because of the C 2 symmetry axis. H1 was observed as a broad signal between 3.91 -4.00 ppm and it is in the expected range. 9 H3 and H4 appeared as broad signals.
The rigid conformation of 1,2-diaminocyclohexane ring for 1-6 in solution, allowed to distinguish equatorial H3 and H4 from axial H3 and H4 at room temperature. We were able to observe that the pendant arm of oxalamate 1 displayed a triplet for methyl protons and a highly symmetric 14 lines multiplet for the methylene protons, in contrast to the quartet triplet multiplicity reported by Albano and co-workers 10 and for the analog oxalamate derived from trans-1,4-diaminocyclohexane. 9 In our case, the multiplicity of methylene protons indicates that they have a different chemical environment, probably as a result of slow or no rotation of the pendant arm. The same behavior was observed for compound 2 and is equally expected for 3-6 because they gave broad signals. On the other hand, 13 C chemical shifts for 2-6 are in the characteristic range for this kind of compounds. In future work, we will use the bis-oxalamides reported here as ligands in coordination chemistry. 
General synthesis of compounds 2-7
Compounds 3-7 were synthesized according to the procedure described for 2.
N-(2-Hydroxy-ethyl)-N'-{2-[(2-hydroxy-ethylaminooxalyl)-amino]-cyclohexyl}-oxalamide
(2). 1 (1 g, 3.18 mmol) and TEA (0.88 ml, 0.644 g, 6.36 mmol) in THF (20 ml) were treated dropwise under vigorous stirring with ethanolamine (0.38 ml, 0.38 g, 6.36 mmol) at 25 °C. After refluxing for 5 h, the solid was filtered and washed with hot THF (5 ml) to give 2 (0.8286 g, 75 %) as a white solid. 
